Phospho-regulated SUMO interaction modules connect the SUMO system to CK2 signaling.
Attachment of SUMO to proteins regulates protein-protein interactions through noncovalent binding of the SUMO moiety to specialized SUMO interaction motifs (SIMs). A core of hydrophobic amino acids has been described as the major determinant of SIM function. Using the transcriptional coregulator and SUMO ligase PIAS1 as a model, we define an extended phospho-regulated SIM module. We show that serine residues adjacent to the hydrophobic core are phosphorylated by CK2 and demonstrate that this dictates binding of free SUMO and SUMO conjugates to PIAS1 in vivo. We provide evidence that the phosphorylated residues contact lysine 39 and 35 in SUMO1 and SUMO2, respectively. Phospho-dependent SUMO binding does not impair the ligase activity but affects the transcriptional coregulatory potential of PIAS1 and other PIAS family members. CK2-regulated phosphoSIM modules were also dissected in the tumor suppressor PML and the exosome component PMSCL1, indicating that these modules serve as general platforms that integrate CK2- and SUMO-regulated signaling networks.